Glucocorticoid effect on arachidonic acid metabolism in vivo.
Glucocorticoids have been shown in in vitro systems to inhibit the release of arachidonic acid metabolites, namely prostaglandins (PGs) and leukotrienes, apparently, via the induction of a phospholipase A2 inhibitory protein, called lipocortin. On the basis of these in vitro results, it has been suggested that inhibition of eicosanoid production is, at least partially, responsible for the well-known anti-inflammatory effect of glucocorticoids. There is, however, no firm evidence proving that glucocorticoids also inhibit prostaglandin or leukotriene synthesis in vivo. In a series of studies, we have investigated the effects of anti-inflammatory steroids on the production of six different cyclo-oxygenase products in vivo. Urinary prostaglandin (PG) E2(1), PGF2 alpha, thromboxane B2 (TxB2), 6-keto-PGF1 alpha, and the major urinary metabolites of the E and F PGs, PGE-M and PGF-M, respectively, were determined by radioimmunoassay and by GC-MS. Administration of pharmacological doses of dexamethasone to rabbits failed to inhibit urinary excretion rates of PGE2, TxB2, 6-keto-PGF1 alpha and that of PGE-M and PGF-M. In contrast, urinary PGF2 alpha was slightly reduced by dexamethasone. In further experiments the effect of dexamethasone was studied in humans. Urinary excretion rates of PGE2, PGE-M, PGF-M, 2,3-dinor TxB2 and 2,3-dinor 6-keto-PGF1 alpha were not suppressed by dexamethasone. Collagen-induced platelet TxB2 formation and platelet aggregation was also unaltered. To test one possible explanation for the apparent discrepancy between in vitro and in vivo effects of glucocorticoids on arachidonic acid metabolites we investigated the effects of dexamethasone in vivo on basal and on antidiuretic hormone-stimulated renal PG synthesis. Dexamethasone treatment failed to inhibit both basal and antidiuretic hormone-stimulated PGE2 and PGF2 alpha production. We conclude that glucocorticoids in vivo do not decrease the basal rate of total body, kidney and platelet prostanoid synthesis, and that dexamethasone does not inhibit renal PG production when it is elevated by antidiuretic hormone, a physiological stimulus. Thus, a differential effect of glucocorticoids on basal vs stimulated PG synthesis cannot account for the discrepancy between in vivo and in vitro effects.